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Abstract 
Statistically, firedamp explosions have been up to 80 percent of all the coal 
mine accidents in China. The number of the casualty it caused was 90 percent of 
all the extremely large accidents. Methane is the major constituent of firedamp, 
which is inflammable and explosive. The real-time monitoring and detection of 
Methane is an effective measure to prevent the explosions under coal mines and 
is of great significance to the safety of coal production. 
The paper introduces the instruments used under present mines firstly and 
points out the main problems of them. Then, the IR spectrum absorption theory 
of gas molecules is explained. According to the theory, study was carried on the 
fiber optical Methane sensor by IR absorption method. A detection system was 
designed to measure the Methane concentration. The system used a cheap 1.66 
μm LED as light source, two PIN photodiodes as the detectors, optical fiber as 
the light signal transmission medium, a flexible inner coated glass capillary as 
the absorptive cell. The system is selectively high, quick-respond, non-cross 
–talking and life long. The structure of the system is compact and simple. The 
same sensor technology may be applied to a range of other toxic and explosive 
gases which possess near infrared absorption lines by using appropriate 
wavelength of light source and detectors.  
The method of differential absorption was used to eliminate the magnitude 
undulation of the LED, thus the sensitivity of the sensor was greatly improved. 
In addition, the using of the capillary makes it feasible to fabricate a portable 
sensor for Methane.   
Experiments were conducted to validate the theory and the system design. 

























           
 
the sensitivity of the sensor were given at the final parts of the thesis.  
Key words: IR absorption; methane; sensor 
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